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Our group’s previous research: We have run a number of studies on the NHMRC grant 
funding process. We used data from the NHMRC to show that randomness played a role in 
scientific funding.1 We used online surveys to gather the opinions of the health and medical 
scientific community in 2012 and 2013. The 2012 survey asked recent applicants about their 
time spent applying for NHMRC Project Grants, and these data were published in Nature and 
BMJ Open.2, 3 The 2013 survey asked applicants for their thoughts on the current funding 
system and potential changes, and we present some of those results here.  
 
A system under pressure 
NHMRC Project Grants and ARC Discovery Grants are two of the major sources of funding 
for new ideas in Australian science. Many scientists rely on them for their job or the jobs of 
their staff. They are highly competitive with only around 1 in 5 applications winning funding. 
To increase the chances of winning funding, scientists spend a long time writing carefully 
crafted applications. 
Both the NHMRC and ARC funding systems are struggling to cope with increasing 
application numbers. The rising numbers of NHMRC Project Grant applications over time 
are in Figure 1. Based on the data from 2000 to 2012, if trends continue we predict that by 
2017 there will be over 5,000 applications. That is a doubling in size since 2006/07. The 
numbers of ARC Discovery Project applications have also been steadily rising (Figure 2). By 
2017 we predict there will be around 5,600 applications, an 80% increase from 2002. 
The increasing number of applications puts more pressure on a system that is struggling to 
deal with current demands. The NHMRC online submission system (RGMS) has a 
particularly terrible reputation in the scientific community. Will the online systems be able to 
cope with thousands more applications? What would happen if the submission system had a 
serious or fatal crash? Will suitably qualified peer reviewers be found for all these extra 
applications when it is already difficult to get at least two non-conflicted reviewers for each 
application? 
Where are the rising numbers coming from? One source is previously rejected applications 
being resubmitted. More and more scientists are being told that their proposal was “fundable” 
but was not good enough to be funded (Figure 1). In the last round, 77% of applications that 
were not funded were deemed fundable. By 2017 we estimate there will be around 3,200 
fundable but not funded Project Grant proposals. These scientists are given encouragement to 
resubmit, but these resubmissions are crowding the system. 
Our previous analysis found that re-submitted Project Grant proposals were of a generally 
lower quality than new proposals.2 This does not mean that all resubmissions are of lower 
quality compared with new proposals, but there will be some resubmissions that were 
rejected for a reason. 
Cooling-off 
One option to release pressure on the funding system is a cooling-off year for those proposals 
that fail two years in a row. These proposals would be barred from resubmitting in the 
following round, but could submit again after a year’s cooling off. The scientists would be 
encouraged to take the time to re-think their proposal given its repeated failures. 
We can estimate how many Project Grant proposals would qualify for a cooling off period by 
combining our previously collected data with some simple assumptions.3 Based on data, we 
estimate the percentage that fail in two consecutive attempts is around 33%. Assuming that 
half of these repeated failures give it a third try then 16.5% would be excluded. In 2013 the 
NHMRC received 3,917 Project Grant proposals, which would be cut by 646 if a cooling-off 
period were implemented. 
This initiative has precedence; a cooling off year was introduced in the UK by the 
Engineering and Physical Sciences Research Council in 2010 and is still in place,4 and the 
Canadian Institute of Health Research have a cooling off year for low scoring applications. 
The UK decision was not universally popular, and using a cooling off period would cause 
some protest in Australia. Those unfortunate enough to fail two years in a row may just be the 
victims of bad luck, and would feel aggrieved at having to wait another year. Being excluded 
from submitting may also be seen as a black mark on a scientist’s CV, which may hinder 
their promotion prospects.  
Arguments against using a cooling off year are that it might be easily gamed by scientists, 
either by submitting a “different” proposal that was essentially the same or by switching the 
chief investigator. Monitoring these games and managing the cooling-off system may take 
just as much administrative effort as managing the excluded proposals, leading to more pain 
for no overall administrative saving. However, an even harsher system is used to reduce 
application numbers by the US National Institutes of Health, where proposals can only be re-
submitted once. 
If not a cooling-off year then some policy change is needed to curb application numbers. The 
Canadian Institute of Health Research are restricting applications by requiring that applicants 
are nearing the end of their current funding. A similar option is to decrease the number of 
Project Grants per chief investigator, which is currently set at a generous six. It is hard to 
imagine any scientist being fully engaged with six Project Grants, given the complexity of 
running these large projects. Chief investigators with good track records are often just used as 
names to boost a proposal’s chance of funding. Fifty-four percent of scientists in our 2013 
survey agreed that there should be tighter restrictions on the quota of proposals per chief 
investigator. 
The recent McKeon review of health and medical research made a suggestion to reduce the 
number of uncompetitive applications by introducing a small administrative fee per 
application.5 This would encourage institutions to internally triage non-competitive 
applications. However, this might just shift the burden of peer review from the funding 
agencies to the institutions, as institutions would likely set up internal panels to decide which 
proposals should be culled. So the overall efficiency of the system would not be improved. 
An administrative fee would be an unpopular policy, with just 10 percent of scientists in our 
2013 survey agreeing that it would be a good idea. Adding a fee is also biased towards the 
wealthier institutions with the capacity to pay. 
The grant writing game 
The rising number of applications has meant that winning funding is harder than ever. 
Writing a good grant has become less about the science and more about the game of 
grantsmanship. Scientists will often write what they think reviewers want to hear, rather than 
what they actually plan to do. Conservative plans that promise safe but small returns are more 
likely to be funded than risky research.6 Some scientists may even use already completed but 
unpublished work, which is a winning tactic because they have the data to write a cast-iron 
proposal, and can then use the money for their new ideas which they were not game enough 
to expose to conservative peer review. 
Writing proposals also takes a huge amount of time because the process lends itself to 
bureaucratic heaviness, and – more importantly – a tiny improvement in a proposal’s score 
can be the difference between success and failure. In preparation for the last Olympics the 
Great Britain cycling team employed a director of “marginal gains” because fractions of a 
second made the difference between a gold medal and no medal. Similarly the most 
competitive research institutes now employ gurus and administrative staff to polish grant 
proposals. 
In cycling, spending years of training using ‘strategic split second’ experts to gain a fraction 
of a second at the finish line is sensible. But in the research world the ratio of writing grant 
proposals compared with actually doing research is starting to look like a penny farthing. 
Around 550 years of scientists time went into the 2012 Project Grant round in Australia, and 
that was without the time of the gurus and admin staff.2  
Last year’s McKeon review into health and medical research in Australia strongly 
recommended that the application process be streamlined, and both major political parties 
supported streamlining in their election campaigns. The NHMRC Research Committee has 
recognised the issue and sections have been cut from the application form for the next round. 
Dumped sections include one on awards and prizes, which was cumbersome to complete and 
was rarely read by peer reviewers. How much time these cuts will save remains to be seen. 
Further cuts to the application process may be needed to give a streamlined process that still 
provides the essentials needed for peer review. 
Problems with peer review 
Peer review, like democracy, is said to be the best available system. But anyone who has 
experienced peer review (or democracy) will know that it is far from perfect. Multiple 
experiments have highlighted flaws in scientific peer review for journals.7, 8 When it comes to 
peer review for funding applications, every scientist has an anecdote highlighting the flaws, 
but there is a lack of good data on what funding systems work best (or least worst). 
A huge issue for funding peer review is the fanciful idea that proposals can be given scores 
that place them in a line from best to worst. Is it really possible to say that a proposal on 
reducing waiting times in emergency departments is better than a proposal to allow 
physiotherapists to prescribe medications? Such comparisons are made all the time during the 
peer review process, but what if they are both equally good proposals with solid study 
designs? How do we choose which one deserves funding? The answer for many proposals is 
that chance will partly determine their success.1 All sorts of chance events influence success, 
from the particular peer reviewers allocated to read a proposal, to the time of day that it was 
discussed. 
Rather than ranking proposals from best to worst we advocate putting proposals into 
categories. The top category would be “definitely fund” and the bottom category would be 
“definitely do not fund”. Proposals that fall into these categories can be the easiest decisions 
to make, as brilliance and dross are easier to recognise. This should be a quick and low cost 
process as reviewers do not need to waste time deciding which of the “definitely fund” 
proposals are best, or worse, which of the “definitely do not fund” proposals are worst.  
The more difficult decisions concern those proposals that fall in the middle ground. We 
estimate that this might be around 30% of proposals, with 10% falling into the “definitely 
fund” category and a depressingly large 60% falling into “definitely do not fund”.1 The 
NHMRC sees the split as around 20% definitely fund – 50% grey zone – 30% definitely do 
not fund (Figure 1), and the grey zone continues to grow. If half of the proposals received by 
the NHMRC are actually fundable then what can scientists possibly do to improve their 
chances of winning funding?  
The time saved by a simplified system of categorising the best and worst proposals could be 
spent on delineating between the middle ground proposals, an approach already used by the 
Canadian Institute of Health Research. Alternatively we could admit that these proposals are 
equally good and therefore the fairest and most scientific way to allocate funding would be 
via a lottery. Those proposals in the “definitely fund” category would be awarded the money, 
with the remaining budget being allocated by a lottery to those in the middle ground until the 
budget was exhausted.  
To some it seems sacrilegious to mention randomness in the context of handing out precious 
research funding, but some randomness is unavoidable. A lottery would codify the already 
well-known randomness in the system. Lotteries are used by The Foundational Questions 
Institute in New York to hand out funding from $1,000 to $15,000,9 and the limited places on 
medical degrees have been randomly allocated to equally qualified candidates. Random coin 
tosses have been used to decide the winners of international football matches when two teams 
are locked in a draw after extra time. Two equally good football teams are a poetic analogy 
for two equally good grant proposals. 
It is the appearance of a lottery that troubles some scientists, even those who appreciate its 
merits (which includes the potential eradication of “isms” such as sexism, regionalism and 
cronyism). The public and politicians might react badly to a plan that would give money 
away randomly rather than to the “best” projects, and so a lottery might even undermine 
support for scientific funding. Although lotteries have been used by politicians in the past to 
make other difficult decisions, such as who is drafted into the army. If funding lotteries 
produced a negative reaction then it would be another example of the failure to communicate 
a difficult scientific idea to a lay public.  
Randomly handing out research money has some scientific merit. A simulation study from 
two UK economists found that distributing funding to scientists randomly produced better 
overall returns (in terms of published papers) than some seemingly logical systems of peer 
review.10 In a similar vein, a Canadian study found that dividing the research budget equally 
amongst every qualified scientist was more efficient than allocating funding via peer 
review.11 Random and simple systems do well because scientists spend no time writing 
proposals and more time doing actual science. 
Giving funding agencies independence 
While we feel many things about the current funding processes could be improved, achieving 
real change for the benefit of the scientific community seems elusive. It could be that funding 
agencies are wary of their political masters, or even worse, frightened of groups like the 
National Audit Office who could cut their budgets if they put a toe out of line. Having timid 
funding agencies in the uncomfortable ground between feisty and sometimes politically well-
connected scientists and hawkish politicians is a recipe for poor decision making. Funding 
agencies are vulnerable to political attack, and this might cause them to behave in a safe way 
and shelter behind policies that minimise their preference for low risk and maximum safety. 
These policies could be highly inefficient, especially when a smart and low cost funding 
process is the goal. 
We could give the NHMRC and ARC autonomy and independence to make good policies 
based on evidence, to show leadership and to try innovation. Experimenting with new 
funding processes and learning from mistakes is a way to forge ahead and achieve 
community benefits. Look at the enormous improvements in fiscal policy since the Reserve 
Bank of Australia became independent in the 1990’s. Prior to this, interest rates were yoyo-
like, used clumsily for electioneering, and, of course, politically motivated. Now the Reserve 
Bank experts, who do not need to worry about getting votes, are protected from politics and 
can do the best thing for the community, regardless of the odd hiccup or media beat-up. They 
are of course accountable for poor performance, and need to show they have done better than 
the old system. A powerful stimulus for funding reform would be to separate completely 
politics and funding scientific activities. We saw recently the worst kind of political meddling 
when the Coalition government publically mocked science that they perceived as low value 
or even pointless. Mixing ideology with science is bad news for scientists, and may be bad 
for politicians in the long-run too. 
Making changes 
No funding system will please every individual all the time, but a good system will please 
more people more of the time. Changes to the current funding application system are clearly 
needed to please more scientists. Any change is a risk, but the status quo is also a risky 
option.  
 
 
  
Figure 1: Observed number of NHMRC Project Grant applications by three categories, 2000–
2013, and our predictions for 2014–2018 based on the historic rise 
 
 
  
Figure 2: Observed number of ARC Discovery Grant applications, 2002–2013, and our 
predictions for 2014–2017 based on the historic rise 
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